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Zh ghulyh urexvw suhglfwlrqv rq wkh h￿hfwv ri xqfhuwdlqw| rq vkruw uxq
lqyhvwphqw g|qdplfv lq d eurdg fodvv ri prghov zlwk +sduwldo, luuhyhuvlelo0
lw|1 Zkhq wkhlu hqylurqphqw ehfrphv pruh xqfhuwdlq ￿upv ehfrph pruh
fdxwlrxv dqg ohvv uhvsrqvlyh wr ghpdqg vkrfnv1 Wklv uhvxow frqwudvwv zlwk
wkh orqj uxq dqdo|vlv/ lq zklfk wkh h￿hfw ri uhdo rswlrqv rq wkh ohyho ri wkh
fdslwdo vwrfn lv dpeljxrxv1 Dq lqyhvwphqw prgho lv hvwlpdwhg wr whvw wkhvh
wkhruhwlfdo suhglfwlrqv xvlqj d sdqho ri XN ￿upv dqg d vwrfn uhwxuqv0edvhg
phdvxuh ri xqfhuwdlqw|1 Dv suhglfwhg zh ￿qg wkdw xqfhuwdlqw| uhgxfhv ￿upv*
uhvsrqvlyhqhvv wr ghpdqg vkrfnv1
Nh|zrugv= Lqyhvwphqw/ xqfhuwdlqw|/ uhdo rswlrqv/ sdqho gdwd
MHO Fodvvl￿fdwlrq= G<5/ H55/ G;/ F561
Dfnqrzohgjphqwv= Wkh dxwkruv zrxog olnh wr wkdqn Mhurph Dggd/ Pdqxho
Duhoodqr/ Rud}lr Dwwdqdvlr/ Ulfkdug Eoxqghoo/ Mdvrq Fxpplqv/ Mdqlfh Hehuo|/
Grphqlfr Orpedugl/ Frvwdv Phjklu/ Ldq Suhvwrq/ Lvdeho Uhgxwr grv Uhlv/
Khohq Zhhgv dqg Iudqn Zlqgphlmhu1 Wklv uhvhdufk lv sduw ri wkh surjudp
ri uhvhdufk dw wkh HVUF Fhqwuh iru wkh Plfur0Hfrqrplf Dqdo|vlv ri Ilvfdo
Srolf| dw wkh LIV1 Ilqdqfldo vxssruw ri wkh HVUF lv judwhixoo| dfnqrzo0
hgjhg1
Fruuhvsrqghqfh= qlfn1eorrpCliv1ruj1xn> : Ulgjprxqw Vwuhhw/ Orqgrq
ZF4H :DH/ XN1
￿Lqvwlwxwh iru Ilvfdo Vwxglhv dqg Xqlyhuvlw| Froohjh Orqgrq
|Lqvwlwxwh iru Ilvfdo Vwxglhv dqg Qx!hog Froohjh/ R{irug
}FHSU/ Lqvwlwxwh iru Ilvfdo Vwxglhv dqg Xqlyhuvlw| Froohjh Orqgrq 	
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4Vhh Ehuwrod +4<;;,/ Slqg|fn+4<;;, dqg Gl{lw dqg Slqg|fn +4<<7,/ iru h{dpsoh1
5Vhh Grpv dqg Gxqqh +4<<;, iru wkh XV/ Dwwdqdvlr hw do +5333, iru wkh XN/ dqg Dqwl Qlovhq
dqg Vfkldqwduhool +4<<;, iru Qruzd|1
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6Vhh/ iru h{dpsoh/ Fdedoohur +4<<6, dqg Hehuo| +4<<7, rq djjuhjdwlrq dfurvv frqvxphu
gxudeohv/ dqg Ehuwrod dqg Fdedoohur +4<<7,/ Fdedoohur dqg Hqjho +4<<<,/ Frrshu hw do1 +5333,
dqg Dwwdqdvlr hw do1 +5333, rq djjuhjdwlrq dfurvv sodqw ohyho lqyhvwphqw
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7Vhh/ iru h{dpsoh/ Slqg|fn +4<;;, iru ixoo| luuhyhuvleoh frqwlqxrxv lqyhvwphqw/ Gl{lw +4<;<,
iru sduwldoo| luuhyhuvleoh glvfuhwh lqyhvwphqw/ Ehuwrod dqg Fdedoohur +4<<7, iru lqyhvwphqw zlwk
vwrfkdvwlf ghpdqg dqg fdslwdo sulfhv dqg Gl{lw dqg Slqg|fn +4<<7, iru d jhqhudo vxuyh| ri wkh
olwhudwxuh1
8Oderxu dqg rwkhu lqsxwv/ zklfk duh dvvxphg wr eh ixoo|  h{leoh lq wklv prgho/ kdyh ehhq
rswlplvhg rxw ri wkh frqfhqwudwhg pdujlqdo uhyhqxh surgxfw ri fdslwdo1
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9Hyhq xqghu fhuwdlqw| wkh xvhu frvw iru ex|lqj fdslwdo zloo eh deryh wkh xvhu frvw iru vhoolqj
fdslwdo lq d sduwldo luuhyhuvlelolw| iudphzrun zkhuh wkh vdoh sulfh ri fdslwdo lv dvvxphg wr eh
ehorz wkh sxufkdvh sulfh1
:Wkh qrq0frqyh{lwlhv lq wkhvh sdshuv gulylqj oxps| ehkdylrxu dqg }hurv duh jhqhudoo| ￿{hg
frvwv udwkhu wkdq sduwldo luuhyhuvlelolwlhv/ zklfk dovr ohdg wr wkuhvkrog lqyhvwphqw ehkdylrxu1
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;Dq htxlydohqw gh￿qlwlrq ri sodqwv frxog eh pdgh lq whupv ri pdujlqdo vhsdudelolw|1 Sodqwv duh
gh￿qhg vr wkdw wkhlu pdujlqdo uhyhqxh surgxfwv ri hyhu| olqh ri fdslwdo hpsor|hg duh vhsdudeoh
iurp olqhv ri fdslwdo lq rwkhu sodqwv1 Ilupv pd| kdyh ehwzhhq 4 dqg Q sodqwv1 Wklv gh￿qlwlrq
lv qrw uhdoo| uhvwulfwlyh/ vlqfh doo uhdo0zruog sodqwv fdq eh frqvlghuhg dv rqh prgho sodqw li wklv
vhsdudelolw| lv qrw vdwlv￿hg1 Doorzlqj iru pxowlsoh sodqwv doorzv xv wr udwlrqdolvh ￿upv wkdw
vlpxowdqhrxvo| lqyhvw dqg glvlqyhvw lq rxu prgho1
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<Vxshuprgxodulw| lv gh￿qhg vxfk wkdw iru d sodqw0ohyho surgxfwlrq ixqfwlrq I+N4>N 5===NQ,
wkh pdujlqdo surgxfw ri dq| lqglylgxdo olqh ri fdslwdo lv lqfuhdvlqj lq wkh rwkhu olqhv ri fdslwdo
0 wkdw lv CI+N4>N 5===NQ,@CNl lv lqfuhdvlqj lq Nm m 9@ l1 Vhh dovr Gl{lw +4<<:,1
43Vwdwlrqdulw| lpsolhv wkdw wklv surfhvv grhv qrw ghshqg rq wlph zklovw wkh ￿uvw rughu Pdunry
surshuw| lpsolhv wkdw rqo| fxuuhqw lqirupdwlrq lv qhhghg iru iruhfdvwlqj ixwxuh ghpdqg1
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44Iru ixuwkhu uhvxowv dqg ghwdlov ri vwrfkdvwlf grplqdqfh/ vhh Urwkvfklog dqg Vwljolw} +4<:3,1
45Wklv fdq htxlydohqwo| eh gh￿qhg dw wkh sursruwlrq ri doo fdslwdo zlwklq hdfk ￿up zklfk
zrxog uhvsrqg wr d srvlwlyh ghpdqg vkrfn ri vl}h {1
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46Wklv lqyhvwphqw ixqfwlrq dovr ghshqgv rq wkh zkroh glvwulexwlrq ri fdslwdo I+=,1 Vr lw frxog
eh zulwwhq rxw ixoo| iru d srvlwlrq { dqg vkrfn ￿s dv ￿+{>￿s>I+=,,1 Krzhyhu/ vlqfh wklv uholdqfh
rq wkh zkroh glvwulexwlrq I+=, grhv qrw d￿hfw wkh glvfxvvlrq ri rxu pdlq uhvxowv/ zh xvh wkh
deeuhyldwhg irup ￿+{>￿s, wr vlpsoli| rxu qrwdwlrq1
47Wklv fdq eh mxvwl￿hg e| gh￿qlqj wkh ￿up ohyho lqyhvwphqw udwh L
N wr eh wkh fdslwdo zhljkwhg
dyhudjh +xvlqj I+{,, ri wkh lqyhvwphqw udwh ri hdfk lqglylgxdo olqh ri fdslwdo1
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vwdqw uhwxuqv/ dvvxphv dzd| dq| uroh iru uhdo rswlrqv iurp wkh rxwvhw1 Khqfh/ zkloh Deho dqg
Hehuo|*v +4<<7, jhqhudolvdwlrq ri wkh T prgho fdq eh xvhg wr whvw iru wkh suhvhqfh ri qrq0frqyh{
dgmxvwphqw frvwv/ ehfdxvh lw dvvxphv shuihfw frpshwlwlrq dqg frqvwdqw uhwxuqv wr vfdoh/ lw uxohv
rxw dq| uhdo rswlrqv h￿hfwv e| frqvwuxfwlrq1 Lq d vlplodu pdqqhu wkh vwdqgdug lqyhvwphqw Hxohu
htxdwlrq/ zklfk grhv qrw shuplw wkh w|sh ri nlqnhg dgmxvwphqw frvwv wkdw dulvhv iurp sduwldo
luuhyhuvlelolw|/ dovr dvvxphv dzd| dq| uroh iru uhdo rswlrqv iurp wkh rxwvhw1
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4:Wr doorz iru srvvleoh h￿hfwv ri pdunhw0zlgh exeeohv dqg idgv zh dovr fdofxodwhg d vhfrqg
phdvxuh ri xqfhuwdlqw|/ xvlqj wkh vwdqgdug ghyldwlrq ri wkh ￿up*v gdlo| vkduh uhwxuqv qrupdol}hg
e| wkh uhwxuq rq wkh IWVH Doo0Vkduh lqgh{1 Uhvxowv xvlqj wklv qrupdol}hg phdvxuh zhuh yhu|
vlplodu wr wkrvh uhsruwhg ehorz/ dqg duh dydlodeoh rq uhtxhvw iurp wkh dxwkruv1 Zh dovr rewdlqhg
txdolwdwlyho| vlplodu uhvxowv zkhwkhu zh xvhg wkh vwdqgdug ghyldwlrq ru wkh yduldqfh dv rxu
phdvxuh ri xqfhuwdlqw|
4;Iru h{dpsoh/ Dqghuvhq dqg Eroohuvohy +4<<;, xvh kljk iuhtxhqf| h{fkdqjh udwh gdwd zlwk
5;; uhfruglqjv shu shulrg dqg fdofxodwh wkdw wkh lpsolhg phdvxuhphqw huuruv duh ohvv wkdq 518(
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4<Wkh lqvwuxphqw vhw xvhg lv ghwdlohg lq wkh Qrwhv wr wkh Wdeoh1 Rxu pdlq uhvxowv duh kljko|
urexvw wr d udqjh ri dowhuqdwlyh lqvwuxphqw vhwv
53D mrlqw whvw rq wkh h{foxvlrq ri wkh ohyho dqg fkdqjh lq xqfhuwldqw| whupv iurp wkh vshfl￿0
fdwlrq lq froxpq +6, grhv qrw uhmhfw wklv uhvwulfwlrq +s0ydoxh @ 314:,1
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QRWHV=0 Wkh wrwdo qxpehu ri revhuydwlrqv +iru doo froxpqv, lv 867:/ rq d vdpsoh
shulrg ri 4<:6 wr 4<<4/ zlwk 9:5 ￿upv1 D ixoo vhw ri wlph gxpplhv lv lqfoxghg lq
hyhu| vshfl￿fdwlrq1 Hvwlpdwlrq xvhv d JPP V|vwhp hvwlpdwru +vhh Eoxqghoo dqg Erqg/
4<<;, fdofxodwhg zlwk GSG<; iru Jdxvv +vhh Duhoodqr dqg Erqg/ 4<<;,1 Zh uhsruw
rqh vwhs frh!flhqw hvwlpdwhv zlwk khwhurvnhgdvwlflw|0frqvlvwhqw vwdqgdug huuruv1 Wkh
lqvwuxphqwv xvhg iru froxpqv +6, wr +8, lq wkh ￿uvw0gl￿huhqfhg htxdwlrqv duh odjv wzr

































$ %|3￿ dqg |3￿1 Froxpqv +4,
dqg +5, xvh wklv lqvwuxphqw vhw exw zlwk wkh xqfhuwdlqw| yduldeohv h{foxghg1 Lqvwuxphqw
ydolglw| lv whvwhg xvlqj d Vdujdq0Kdqvhq whvw ri wkh ryhulghqwli|lqj uhvwulfwlrqv iru wkh
wzr vwhs JPP hvwlpdwru1 Wkh whvw iru qr vhfrqg rughu vhuldo fruuhodwlrq lq wkh ￿uvw0
gl￿huhqfhg uhvlgxdov lv dovr uhsruwhg1
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59Wkh sodqw ohyho vkrfn fdq dozd|v eh gh￿qhg wr kdyh d }hur phdq wkurxjk wkh gh￿qlwlrq ri
wkh ￿up ohyho vkrfn dv wkh dyhudjh sodqw ohyho vkrfn lq hdfk shulrg1 Wkh dvvxpswlrq wkdw wkh
sodqw ohyho vkrfnv duh lqghshqghqw dfurvv sodqv fdq eh zhdnhqhg wr lpshuihfw fruuhodwlrq dfurvv
sodqwv/ dqg lv pdgh iru wkh vlpsolflw| ri wkh vlpxodwlrq h{huflvh1
5:Zkhuh kAiA3 ehfdxvh klulqj dqg ￿ulqj erwk lqyroyh frvwv zklfk duh qrw uhfrxshg1
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5;Wkhvh ydoxhv duh glylghg e| 8 khuh wr uh0vfdoh wkhp lq olqh zlwk wkh pdjqlwxghv ri dqqxdo
vdohv dqg sulfh yduldwlrq1
5<Qrw vxusulvlqjo|/ wklv dvvxpswlrq ohdgv wr ylrodwlrqv ri wkh lqlwldo frqglwlrqv uhvwulfwlrqv
uhtxluhg e| wkh V|vwhp JPP hvwlpdwru zh xvh lq rxu pdlq hpslulfdo dqdo|vlv1 Iru wklv uhdvrq
zh suhvhqw uhvxowv iru wkh vlpxodwhg gdwd xvlqj rqo| htxdwlrqv lq ￿uvw gl￿huhqfhv/ iru zklfk
odjjhg ohyhov ri wkh yduldeohv duh xvhg dv lqvwuxphqwv1
63Shukdsv vxusulvlqjo|/ wkh qxpehu ri sodqwv zh dvvxph wkdw rshudwh zlwklq hdfk ￿up dsshduv
wr pdnh yhu| olwwoh gl￿huhqfh wr rxu sdqho hvwlpdwlrq uhvxowv1 Wkh vlpxodwhg uhvxowv ghulyhg
dvvxplqj ￿upv rshudwh 5 ru 533 sodqwv orrn doprvw lghqwlfdo wr wkrvh suhvhqwhg lq Wdeoh DLL
xvlqj 53 sodqwv1
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Figure 1. Aggregate Uncertainty in UK Manufacturing, 1972-1991 
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Notes: This simulates the firm-level investment response to a 2.5% demand shock using the parameters estimated in 
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Figure 4.  Improvement in Fit From Adding an Uncertainty Interaction and Demand
Squared Term (left axis), and Change of Growth Rate of Real Sales (right axis) 
Notes: This graph plots on the left axis the year by year difference in correlation of actual investment rates with predicted 
investment rates using the uncertainty augmented model (column (5) of Table 7) and predicted investment rates using the 
standard model (column (1) of  Table 7). Positive values represent an improvement in fit from using the uncertainty 
interaction term. Plotted on the right axis is the yearly average change of sales growth as an indicator of the business cycles 
turning points.  
Improvement in Fit  Change of Growth of Sales 